Immunotherapy of minimal residual disease by immunocompetent lymphocytes and their activation by cytokines.
A murine model of minimal residual disease (MRD) was established utilizing the murine B-cell leukemia (BCL1). BALB/c mice inoculated with up to 10(4) BCL1 were cured (greater than 1 year disease-free survival) following administration of intraperitoneal injections of recombinant human IL-2 (10(5) Cetus units x 3/day intraperitoneally x 5 days). Lethally irradiated BALB/c or (BALB/c x C57BL/6)F1 recipients were reconstituted with syngeneic bone marrow cells or T-cell-depleted C57BL/6 bone marrow cells contaminated with 10(4), 10(5), or 10(6) BCL1 to simulate quantitative MRD. Untreated mice died of typical leukemia without exception, whereas a substantial anti-leukemia effect was noted in mice treated by allogeneic spleen cells, IL-2, or particularly a combination of allogeneic spleen cells and IL-2 given concomitantly. Increments of donor-type spleen cells (10(6), 10(7), and 5 x 10(7)) or IL-2 (10(4) U x 2/day x 3 days) were given alone or in combination on days +1, +5, and +9 following Thy 1.2-depleted allogeneic BMT. All adoptive recipients of 10(5) spleen cells obtained from mice inoculated with 10(4) and 10(5) BCL1 treated by a combination of allogeneic spleen cells and IL-2 showed no evidence of disease greater than 100 days. The antitumor effects of allogeneic spleen cells alone and IL-2 alone were also highly significant, although not totally curative in all mice. Allogeneic spleen cells seemed more effective as compared with low dose IL-2 (3 courses of 2 x 10(4) U x 2/day x 3 days). None of the recipients of 10(6) BCL1 could be completely cured under the experimental conditions described without additional chemotherapy, although significant antitumor effects could again be documented following concomitant administration of allogeneic spleen cells and IL-2. Using an experimental model of autologous BMT, recipients of 10(3) tumor cells could also be cured following transplantation of syngeneic spleen cells by high-dose IL-2 (10(5) U x 3/day x 5 days) given at the time lymphocytes were present, optimally at 3 weeks following BMT. Based on encouraging results from experiments using our animal model of MRD, in conjunction with autologous and allogeneic BMT, pilot clinical trials are currently underway, investigating the effect of cytokine-mediated immunotherapy (CMI) in MRD following conventional and high-dose cytoreductive anticancer therapy in conjunction with ABMT. In addition, we are attempting induction of cell-mediated cytokine-activated immunotherapy (CCI) in conjunction with autologous and allogeneic BMT. Prospective randomized clinical trials and longer observation periods are required to assess the full efficacy of these new therapeutic modalities.